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Case Study Approach
The decision to incorporate simulation into an existing acute critical care course was made for several reasons: (1) using simulation had the potential to improve the students' ability to meet the course objectives; (2) the course already used a case study approach that we felt would fit well with the simulation exercises; and (3) the class size had traditionally been small, making simulation feasible. The acute/critical care course was already innovative and unique in that it was co-coordinated by a school of nursing faculty member and a nursing faculty member from a local medical center. Classes were taught by clinical experts from the medical center and university. Adding simulation to the course seemed the logical next step in bridging the theory/practice gap.
New Technology
Several school of nursing faculty members were eager to try out the newly acquired simulation technology. Despite the short time between acquiring the simulation equipment and start of the class, the faculty decided to pilot test the equipment in High-fidelity simulation, using lifelike mannequins and real-life clinical scenarios, has become increasingly popular as a teaching methodology in healthcare. [1] [2] [3] [4] [5] [6] The growing interest in simulation stems in part from the heightened interest in patient safety resulting from the Institute of Medicine (IOM) report, To Err is Human. 7 The old adage, "see one, do one, teach one," which was once the accepted method of developing expertise in the clinical setting, has been replaced with a recognition of the need for more reliable and safety-focused teaching strategies.
Despite the best efforts to prepare nurses to provide safe and effective care, there is still a significant gap between the theory taught in the classroom and the realities of the practice workplace. Many approaches have been used to create scenarios that approximate the realities and complexities of the clinical setting. These approaches include the use of case studies and computer simulations of actual patient cases. 8, 9 Although useful, these methods lack the essential aspect of enabling students to interact with other clinicians in settings that mimic the complexities of clinical settings characteristic of today's healthcare environment.
Nursing education has traditionally relied on clinical placements and internships to provide nursing students and new graduates with the hands-on experience that has not been possible in a traditional classroom setting. The limitations of this educational method are becoming increasingly evident in this era of patient safety and limited resources.
The Decision to Use Simulation
Several factors prompted us to introduce simulation into our school's senior year acute/critical care elective. The first was a strong faculty focus on patient safety and the potential of simulation to address this important aspect of patient care. The second was the match between the case study approach currently used in teaching the course and the potential to easily integrate simulation. The final reason was an unabashed faculty interest in wanting to try out the exciting new technology our school of nursing had recently acquired (SimMan ® ). The most pressing reason for integrating simulation into our curriculum arose from the recommendations by the IOM that suggested the need to transform the current educational model used in healthcare. 10 The specific recommendations of the IOM included using technologies to support clinical decision making and developing effective teams. several courses, including the acute/ critical care course. As faculty, we were aware that the process of integrating new equipment into courses would involve a sharp learning curve, but we were willing to undertake the challenge and try this innovation.
Using Clinical Simulation to
Vision and Guiding Principles
Despite our limited experience with simulation, we had a clear vision for its use. We envisioned using high-fidelity simulation to create a realistic environment where students and teachers would engage in enjoyable learning experiences with the potential to improve the effectiveness, efficiency, and safety of patient care. We shared this vision with our students during the introduction to the simulation experience. In particular, we emphasized that it is possible to function in a clinical (sometimes stressful) environment, learn many things, and still have fun! Before developing scenariospecific objectives, we adopted several of the principles of crisis resource management, which have been used in anesthesia to promote a team approach and patient safety. 11 We modified these principles slightly to make them appropriate for student nurses working in an acute care environment (Table 1) . These principles helped us as we developed a framework within which we would develop specific objectives for each simulation exercise ( Table 2 ).
The Acute/Critical Care Course
The course-Adult Acute Care: The Interface between Theory and Practice-was for 15 weeks, during which 5 students participated in 3 simulation experiences, approximately 3 weeks apart. Each simulation experience integrated key concepts that had been presented in class during the preceding weeks. Simulation cases included a patient with chest pain after a motor vehicle accident, a patient experiencing an asthma exacerbation, and a patient with pneumonia who experiences anaphylactic reaction from an antibiotic.
The 3 simulation experiences were designed as teaching experiences and did not include any evaluative component. The specific objectives for each case and critical patient information were given to students before each simulation experience.
Faculty Resources
A faculty team approach was used to develop and implement case simulations. For example, one author's area of expertise is using simulator mannequin technology, while another's is critical care. Expertise in both areas was imperative for successfully developing and implementing simulations. Considerable time was needed to develop simulations, for example, for faculty meetings and e-mail exchanges. Faculty instructors also met for at least 2 hours for a final check of props, participant roles, and equipment test runs. Other faculty, teaching assistants, and students gave feedback on early simulations, which was incorporated into the development process.
A Framework for Developing Simulation Experiences
Over time, it became evident that we needed a more specific framework to ensure that each simulation included common elements, adhered to teaching principles, and had a clear rationale (Table 2) . Although this framework is evolving, it can be used in its present form by both faculty and students. Users of this framework may find it helpful to spell out the specifics in greater detail, particularly for early simulations. As new simulations are developed, implemented, and evaluated in the curriculum, the framework can be revised and updated.
The Debriefing Process
A structured debriefing process allowed students to reflect on their experiences as they related to the objectives, which had been outlined before they participated in the simulation experience. Because patient safety was a major objective of all 3 simulation experiences, an effort was made to create a safe environment for students during the debriefing process so that they would feel comfortable discussing any mistakes. We stressed that mistakes are part of the learning process and it is much better to make a mistake during a simulation than when caring for a real patient. During the debriefing, we analyzed the thinking process that led up to a particular mistake to prevent future patient errors. For example, what was the student thinking when the doctor prescribed a medication to which the patient was allergic? What was the student thinking as the patient's blood pressure continued to drop after a wrong medication was given?
Discussing students' feelings during the scenario was an important part of debriefing. One advantage of the simulation process is that its verisimilitude can evoke strong feelings in students, which can be examined during debriefing. For example, if a student made an error, how did it make him/her feel? Other questions based on the scenario might be the following: How did it feel when you were questioning the MD? How did it feel to deal with the family or patient when they expressed unpleasant feelings? How did it feel to have a patient die under your care?
It was important to validate students' feelings. Simulation provided an opportunity for them to confront uncomfortable feelings and deal with them in a controlled and safe setting versus a clinical setting with a patient. It is likely that students who explore and deal with their feelings in simulations will become more confident and develop more strategies for dealing with these feeling in real patient situations.
The goal of debriefing was to promote student self-assessment and learning for greater critical thinking skills and confidence, but in our initial group debriefing sessions, students first needed to vent their concerns about the simulation process. Student concerns fell into 2 major categories: those relating to the artificial nature of the mannequin (eg, the mannequin's skin not changing color or temperature with blood pressure variations) and those relating to their discomfort with being videotaped during the simulation process.
The instructor guiding the debriefing said little, stayed focused on behaviors rather than criticizing people, and limited the discussion about limitations of the simulation process. We found that less confident students took longer to overcome the limitations of simulation than their more confident peers. Debriefing also provided a good opportunity to obtain student feedback on improving the simulations and answering further questions about the case.
Many different formats can be used for debriefing, depending on the number of students in the class and their schedule rotating through scenarios. Fortunately, the number of students in our class was small. After trying a variety of debriefing formats, we suggest the following:
1. Take a few minutes right after the simulation to review feelings and questions, while they are fresh in the students' minds. 2. Give students their simulation videos with a debriefing questionnaire to complete while viewing the video in private. 3. After all students have finished participating in the simulation, all participants and students gather to discuss the overall class experience.
We soon discovered the need for a second, faculty debriefing. Being new to the simulation process, we found we needed to process, aside from the students, what we felt went well and what we would do differently the next time ( Table 3) .
The Evaluation Process
A researcher-designed tool, with four 5-point Likert-type items and 2 openended questions, was used to collect student evaluations after each simulation experience. Information from this evaluation was supplemented by student comments made during the debriefing period. The team of instructors and graduate student teaching Student concern about being videotaped Purchase one-way mirror for new laboratory Student concern about limitations of simulated mannequins (eg, skin) Acknowledge student concerns during first exposure to simulation but not thereafter Distraction of students by nonparticipating faculty observers Limit faculty to those participating directly in simulation exercises; station essential faculty observers behind a control booth out of students' sight Students felt unprepared for simulations Before simulations, give students a written "patient report" with medical history, allergies, medication list, and vital signs Student confusion about which tasks should be performed or just
Give students explicit directions about tasks that noted during simulations. For example, if a scenario requires should be carried out versus just noted. For calling a healthcare provider, should the student actually pick up example, if the scenario requires calling a physician, the phone and make the call.
give students a real phone number (instructor's cell phone) to make actual call if needed Technological problems and/or lack of props, not enough time.
Checklist of technology and props developed for review before each scenario Students who did not do well performing the clinical simulation Make-up times were offered for students to perform the scenario again Concern about scenario: Was it appropriate for the students? Did
Reviewing objectives of the course and how scenario it have too much or too little content? Was it too much of a meets the objectives challenge or not enough? Concern for roles students played and did faculty delegate roles Faculty reviewed each individual student's learning properly. Should the weaker student be the primary nurse or needs before assigning roles should stronger student role model the primary nurse and the weaker student be the supporting nurse? Was the reflective thinking process run properly? Were there issues Student-critiquing sheets of how they performed on the that should have been addressed? scenario on the basis of the objectives of the scenario assistants conducting the simulation experiences also informally evaluated the process. Students were generally satisfied with the simulation experiences. Their evaluation scores improved over the semester, probably reflecting their increased comfort and confidence as well as the instructors' abilities in running the scenarios. The students readily discussed their concerns with the simulation experiences (eg, not liking to be videotaped or being observed by faculty not involved in the simulation experience). Students' written and verbal comments were integrated as much as possible into the next scenario. For example, because students did not like being watched by nonparticipating faculty, observers were not permitted in the lab during simulations. This problem could be overcome by installing one-way mirror in the room next to the simulation lab.
The students were particularly satisfied with the final simulation of the course, which incorporated 3 physicians from a local medical center. Student and physician participants both commented on the benefits of interdisciplinary simulation exercises. One student noted "By far the best simulation yet,…the most valuable use of the technology is for building teamwork."
The instructors, like the students, found the first simulation somewhat stressful, but with experience, they became more comfortable with the process, equipment, and debriefing. Fortunately, the students realized that the technology was new and were patient and supportive of the learning process.
Lessons Learned
The first lesson we learned in using simulation was the importance of overcoming student anxiety about interacting with a plastic mannequin and being videotaped. We now realize that it is preferable to introduce students to simulation early in the nursing program, using simple simulations that build on basic principles such as patient safety. As students become more comfortable with simulation technology, it becomes possible to engage them in more complex simulations exercises.
We also learned that it is important to allow students the opportunity to repeat simulations where mistakes, especially errors that impact patient safety, have occurred. A key advantage of using simulations is they can be replicated, allowing students the opportunity to learn from mistakes and complete the simulation successfully at a later time.
Last, we cannot overemphasize the importance of teamwork in developing and implementing successful simulations. Considerable time and effort from professionals with diverse areas of expertise were needed to plan for the many details and props needed to successfully execute the simulations.
In summary, our experience suggests that simulation can be successfully integrated into an existing nursing course. Before introducing simulation, it is important to have a vision, guiding principles, and a framework to organize the simulation experience. Although we feel that simulation will never replace a real clinical experience, it provides students with an unparalleled opportunity to practice numerous skills in a safe, controlled environment.
